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the explanation of the physical and chemical properties of the
elements from their atomic numbers. If, however, an explanation
of this kind is attempted on the basis of the classical laws of
mechanics and electrodynamics, insurmountable difficulties are en-
countered. These difficulties become especially apparent when we
consider tlie spectra of the elements. In fact, the difficulties are
here so obvious that it would be a waste of time to discuss them in
detail. It is evident that systems like the nuclear atom, if based
upon the usual mechanical and electrodynamical conceptions,
would not even possess sufficient stability to give a spectrum con-
sisting of sharp lines.

In this lecture I shall use the ideas of the quantum theory. It
will not "be necessary, particularly here in Berlin, to consider in
detail how Planck's fundamental work on temperature radiation
has given rise to this theory, according to which the laws governing
atomic processes exhibit a definite element of discontinuity. I shall
mention only Planck's chief result about the properties of an ex-
ceedingly simple kind of atomic system, the Planck "oscillator."
This consists of an electrically charged particle which can execute
harmonic oscillations about its position of equilibrium with a fre-
quency independent of the amplitude. By studying the statistical
equilibrium of a number of such systems in a field of radiation
Planck was led to the conclusion that the emission and absorption
of radiation take place in such a manner, that so far as a statistical
equilibrium is concerned only certain distinctive states of the
oscillator axe to be taken into consideration. In these states the
energy of the system is equal to a whole multiple of a so-called
"energy quantum," which was found to be proportional to the fre-
quency of the oscillator. The particular energy values are therefore
given by the well-known formula

En=*nha),...........................(1)

where n is a whole number, 6> the frequency of vibration of the
oscillator, and h is Planck's constant.

If we attempt to use this result to explain the spectra of the
elements, however, we encounter difficulties, because the motion of
the particles in the atom, in spite of its simple structure, is in general
exceedingly complicated compared with the motion of a Planck
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